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THE ETIOLOGY OF SPONTANEOUS ABORTION

IN'rRODUCTION

A study of the etiology of abortion has a
very great importance as an aid to science, as abasia
for treatment and for prevention of subsequent accidents, and medicolegally (12).
In 1917 Royston (42) wrote:
"Any patient who gives a history
of one or more previous abortions
had best be considered a victim
of syphilis until incontrovertible proof to the contrary is
obtained. It is better to err
on the side of too much caution."
In 1925 Curtis (8)

,~ote:

ttSpontaneous abortion is relatively frequent in patients
who are free from syphilis and
have no gross abnormalities of
the pelvic organs."
Syphilis is responsible for probably eight
per cent. of all abortions (56).

It is in an attempt

to determine what causes the ninety-two per cent. of
abortions, that I have made an effort to review
medical literature.

2.

DEFINITION OF TERMS

In this paper, the term, abortion, will refer to any interruption of pregnancy before the twentyeighth week, that is, before the child is viable.

The

phrase, premature labor, will apply to those terminations of pregnancy after the child is viable but before term.

'lihe expression miscarriage has now been

discarded by most medical writers, though Thomas (51)
used it in referring to premature casting off of the
product of conception from the fourth to the sixth
month.
Spontaneous abortion is a term used in
contradistinction to artificial or induced abortion
during which the uterus is deliberately emptied.
However, Mall (30) wrote:

"There can be no such

thing as a s90ntaneous abortion for no gestation
can be

presw~ed

to be interrupted without a cause,
,1

whatever its nature.
The term habitual abortion referring to
repeated abortions in anyone patient describes a

--

disease entity to some obstetricians, a constitutional diathesls to others, but to most it is a
wastepaper group for which the etiology has never
been ascertained.

Napier (36)

~~ote:

nApart from disease, malform-
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at ion , or physiological incompetency there is no habit of
abortion. The pathology of habitual abortion is the same as that
of an ordinary or single abortion. fl
McKee (33) in 1892 quoted Terschmann as
writing:
"There are rare instances where
we can only account for repeated
abortions by supposing that the
uterus has contracted an invertebrate habit.'~
In

H~96

Thomas (51) v"\Tote:

UWhen maternal, fetal, and uterine
causes have been ruled out, the
habit of abortion is due to a
hyperaesthetic condition of the
uterine system of nerves and tlJ.,is
is all we know about the matter.n
In 1933, DeLee (12) discussed habitual abortion:
tl'rhis is one of the most unsatisfactory conditions the obstetricians
have to treat. Women may have ten
to twelve or'more abortions without apparent cause ........ If a
reasonable cause is determined, an
attempt is made to remove it before
the wife conceives again, but this
is not always possible. Often, no
certain cause is discoverable. n

4.

statistics concerning the incidence of abortion are very unreliable inasmuch as everywhere
large

nQ~bers

of abortions, especially of the first

trimester, remain unrecorded.

Rock (41) found that

ten to thirty per cent. of pregnant women aborted and
that more multiparae aborted than primiparae.

One-

half of the women of child-bearing age have one or
more abortions before the age of thirty-four and one
in every four or five pregnancies ends in disaster
by the end of the third month (60).

.-

Williams (56)

Virote:

"A conserv~tive estimate would indicate
that ever} fifth or sixth pregnancy in
private practice ends in spontaneous
aboT-tion and the per cent would be increased considerably \'[ere the very early
cases taken into account;, in which lJhere
is a profuse loss of blood folloiving
the retardation of the menstrual period
for a few weeks."
Dougal and Bride (14) found tnat abort;ions
occurred most commonly during the lJhird and fourth
montns and that less than one-fifth of all abortions
occurred in primiparae.

r::,

rt:Lorl.
it.

aI'G

.

as numerous as the writers who discuss

Some writers, (55), (53), (33), list from five to

twelve specific causes, but thair lists are not alljnclusive.

e most popular classification is to ar-

range all s)9cific causes as either fetal, maternal,
or paternal.

Huntington (20) adds traumatism as a

fourth main group.

FE'fAL CAUSES

1.

Low vitality and death of fetus due to congen:tal anomaly.

2.

Defective

ovUu~ second~

to parental causes.

1.

Infectious diseases.

2.

Chronic alcoholism.

3.

Anemia.

4.

~xcessive

5.

Lead and phosphorus poisoning.

6.

l!.ndocrine disorders.

7.

General debility_

coitus.

3.

Diseases primary in fetus.

4.

Diseases of amnion.
1.

Polyhydramnios.

2.

oligohydramnios.

3.

Amniotic adhesions.

6.

5.

Diseases of the chorion.

1.

6.

7.

Placental diseases.

1.

Syphilis.

2.

Hypert'l"ophic endarteritis.

2.

Infarct formation.

3.

Hemorrhage.

4.

~dema.

5.

Hydatidiform degeneration.

6.

Placenta praevia.

7.

Abruptio placenta.

8.

Small placenta and placenta circumvallata.

Diseases of the cord.
1.

'liors ion.

2.

Knots.

3.

Stenosis and localized constriction.

4.

VaricOSities with rupture.

5.

hematoma.

6.

Syphilis.

7.

cysts and tumors

Miscellaneous.
1.

Radical changes in temperature.

2.

Hereditary disposition.

7.

MA'rERNAL CAUSES

1.

Acute gonorrhea and appendicitis.

2.

Malformation and diseases of uterus.
1.

Infantile.

2.

Bicornate.

3.

Fibroids and malignant tumors.

4.

Polyps.

5.

Varicoc'ele and tumors of the broad ligament.

6.

Chronic endometritis.

7.

Lacerated cervix.

8.

Abnormal position.

9.

Prolapse.

3.

Acute infectious disease and focal infection.-

4.

Infection with B. abortus.

5.

Constitutional conditions lowering vitality.

"I

6.

1.

f~berculosis.

2.

Chronic nephritis.

3.

Cardiac diseases.

4.

Diabetes.

5.

Anemia.

6.

Hyperthyriodism.

7.

Hemorrhoids.

8•

RhEHL'l1a t

9.

Prolonged defective diet.

ism.

Causes referable to the nervous system.
1.

Severe shock-reflex.

8.

2.

Hyperirritability of uterus.

3.

Strong mental and emotional impressions.

7.

Dysfunction of ductless glands and disturbea
carbohydrate metabolism.

8.

Miscellaneous.
1.

Closely repeated pregnancies.

2.

~chinococcus

3.

Unfavorable occupations.

4.

Hypertrophic ovary.

of kidney.

PATERN;,.L CAUSES

1.

Syphilis.

2.

Constitutional exhaustion.
1.

Chronic alcoholism.

2.

Venereal excess.

3.

Tuberculosis and otner wasting disease.

3.

Non-venereal vesiculo-prostatitis.

4.

Abnormality of sperm cell.

TRAUMATISM
1.

All forms of violence.

2.

1:Sxcessive action of the abdominal muscles.
1.

Sneezing.

2.

Coughing.

3.

Straining at stool.

3.

Excessive or violent intercourse.

4.

Introduction of instruments.

9.

FETAL CAUSES

Congenital Anomaly
Death of the fetus usually causes abortion
so it is necessary to determine the cause of fetal
death.

I'his is especially true with expulsion of

the ovum in the early months.

In the later months,

the fetus is frequently born alive and other factors
must be present to explain its expulsion.

Mall (30)

directed attention to the presence of pathological
changes in the conceptus as a cause of abortion,
clearly recognizing that the

~ficulty

may not lie

in the maternal organism, although it must not be
forgotten that many of the so called pathological
changes present in the conceptus may be due to adverse influence, somatic and maternal, rather than
germinal in origin.

Kennedy (24) in 1843 wrote:

nThe child in the womb is not exempt from the common fate of mankind, but may cease to exist at any
period of its embryonic existence, from the moment
of its conception to that of its birth."
Investigations of Mall (30) show that abnormalities of development are responsible for onethird of all early abortions.

Pathological embryos,

as well as those which are normal in form are fre-
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quently associated with localized anomalies and abortions usually follow as a result of serious lesions
in chorion, amnion, and cord, as well as from changes
in environment.

Should the alterations in the embryo

and in the chorion be very slight, and the inflammatory
condition of the uterine mucous membrane be overcome,
the pregnancy in all probability would go to term and
end in the birth of a monster or an infant presenting
well organized malformation.

Fetuses from the early

months of gestation show malformations not shoV'in in
later months.

Congenital anomalies predispose to low

vitality and generally the changes are so pronounced
that the embryo could not have lived through the duration of pregnancy and this accounts for the abortion
which is nature's way of limiting the birth of abnormal fetuses.

Diseases of the ovum

Disease of various kinds may attack an ovum,
either such as are specific and may be c01'l1.l!lunicated
originally by one or both parents or such as may be
termed idiopathic and are not traceable to any morbid
change in the parent.
Acute infections tend to bring about death

11.

of the fetus due to transmission of toxins and occasionally of the s'pecific micro-organism from the mother
to the child.

Most of the acute infections diseases

of the mother have been demonstrated in the child.
Chronic infectious diseases, notably syphilis, pass
over also.

The fetus may become diabetic or toxemic

from its mother; leukemia has not yet been proven to
affect it.
child.

Icterus in mother may also discolor the

If due to toxemic causes, it may be very fatal.
Syphilis of fetus causes fourteen per cent.

of abortions ac.;ording to Holland qu.oted by Brown (3),
eight per cent. of abortions according to Williams
(56) who adds:
"Syphilis plays but little part during
the first half of pregnancy. On the
other hand, it constitutes the most
important Single factor in the etiology of premature labor. 'rhis is
proved by the inability to find
spirochetes in the tissues of fetu.ses
of first trimester but often in last
trimester."
Clinical difficulties arise in those cases
where the woman has a bad obstetrical history.

That

is, she describes a series of abortions, stillbirths
and premature children dying soon after birth.

How-

ever, the Wasserman reaction is negative repeatedly
and no spirochetes can be found in the products of
conception.

A

diagnos~s

of syphilis on the clinical

12.

history is almost irresistible but increasing experience in the subject is showing that whatever the ob-

-

stetrical history may be, a diagnosis of syphilis
cannot be positive unless there are in addition,
either a positive maternal Wasserman or spirochetes
in the fetal viscera (56).

There may be other ante-

natal pathological conditions besides syphilis, capable of producing bad obstetrical histories and fetuses with secondary changes in the viscera resembling those of syphilis.
The fetal body may be congenitally weak

if

conceived by parents who give a history of chronic
alcoholism, anemia, general debility or endocrine
disorders.

The spermatozoa produced following ex-

cessive coitus may impregnate an ovum but may not
have the vitality to insure continued normal development.

Poisoning with lead, phosphorus, and illum-

inating gases may lead to death of fetus.

Opium,

ether, chloroform, and iodides may also pass over
and affect the child.

Diseases Primary in Fetus

Outside the transmitted affections, the feI ,

tus has a pathology of its own such as general fetal
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dropsJ-, chorea, Friedreich I s ataxia, spastic spinal
paralysis, ichthyosla, chondrodystrophica foctalis,
congenital stenosis of fixceral ducts, nephritis and
circulatory diseases (12).

If any of these conditions

bring about death of the fetus, abortion follows.

Diseases of Amnion

Diseases of the amnion such as polyhydramnios
and oligohydramnios with resultant amniotic adhesions
may cause fetal death.

The fetus, cord, arrLYlion, or

the chorion may be involved.

Malformations of the

child especially those showing absence of closure of
fetal cavities, anemcephalus, hare lip, spina bifida,
are said to be a cause and the excessive liquid is
supposed to be due to transudation from insufficiently
covered blood vessels of the deformed part.

Where a

disease of the fetus involves obstruction of the
venous circulation and causes stasis, edema, and
exudation as in stenosis of cord or aorta, cirrhosis
of liver, oblituation of placental blood

ves~s,

the

fetal kidneys increase their action and there is
more liquor amnii.

There have been found inflam-

matory and degenerative changes in amnial epithelium.
Amnionitis produces adhesions to the fetus with re-
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suIting deformities.

Conditions such as heart, lung,

liver and k:ic'Iney affections, as well as syphilis,
leukemia and conic anemia, which make for general
anasarca in the mother, may cause the fetus to have
a hydrops universalise
or chronic.

The hydramnion may be acute

The acute is graver and usually leads

to abortion before the sixth month.
chronic hydramnion is less

stor~y.

The course of
It does not so

often lead to abortion, though premature labor is
frequent.
Decrease in the amount of liquor amnii is
rare, and in such cases the fluid may be insufficient
to fill the spaces between the fetus and the uterine
cavity.

If the condition occurs early, it results

in more or less adhesion of the amnion to the fetus
causing deformity, lack of development and subsequent
death of fetus.

Later, gross deformities may not oc-

cur, but defects will occur due to cramping together
of the fetal body in the limited space and from pressure of the uterine wall.

Nothing is

causation of oligohydramnion (12).

kno~~

of the

It may affect

one twin, there being normal or excess fluid with the
other.

,-

15.

Diseases of the Chorion.

pathological conditions of the chorion
seem to be especially frequent causes of the termination of pregnancy in the early months.;::;vidence
tends to showthat most congenital malformations
which are the result of lack of embryonic development are not hereditary defects but are acquired
in utero; that defects in development are due to
injury to the placenta during the early weeks of
pregnancy; that injury to the placenta is due to
maternal hematogeneous infection in the blood vessels
of the placental site and that the source of the
hemotogeneous infection is generally to be found
in the teeth or tonsils (48).
Syphilis of the placenta probably does not
ex~st

independatof fetal syphilis.

Hypertrophic

endart,eritis of chorionic villi with impairment of
fetal circulation may so interfere with the nutrition
of the embryo that it may perish.
Placental infarcts throwing large portions
of the placenta Ollt of function may caUSe fetal asphyxia (39).

These infarcts are the result of hemo-

_ _ _ = -....=.-_.

~

___
"

i!I_=_=_.__._;. . .

_.M_'_~

if""i'~.
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togeneous infection of the uterine blood vessel resulting in localiz,")d thrombosis (47).

The injury done

to the placental site during the early months may so
affect its shape as to cause certain complications of
pregnancy.
Infarcts as a direct cause of death by reducing the oxygenating area of the fetus

an~

also the

nutritional function of the placenta operate only according to their size and the rapidity of their formation.

Some infarcts,

mi~roscopic

in size, are of

no i;:nportance, other's take in the whole thickness of
a cotyledon and me.ny involve one or more of them.
It is such a condition which manifestly impairs the
nutrition.
the

~ause

In general, there are three views as to
of these infarcts (12).

'rhere may be a

peri-arteritis or endarteritis of the villi producing obliteration of the vessel lumen with consecut:ive
necrosis of the struma of the villi, then of ttb' wall
with consequent clotting of the blood in the adjoining
intervillous spaces.

~ome

investigators believed that

endometritis and decidual overgrowth and consequent
necrosis of the villi ;;lith fibrin deposition are the
cause.

rI'imaT'Y al tt .. :;t tion and des quamation
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of the chorionic epithelimn, '1;'1hich is not abnormal
in tne last weeks, causes deposition of fibrin and
'he -Cirst tLi.'-'O:r.-y :9!'oU bly explains
the mul"Glp.l.e infarcts on the fetal surface; tilt:: secorrl,
the infarcts on tne maternal
microscopic~1

infarcts

si~e,

and the third, the

of nec:r:'otic ector,ermal

e

cells which are constant: :;- Pound in fullte:"::n

n.centas.

De Lee ,II) has f'ou::t:-' a :3taphylococ8us in Lile
~albot

(47) has tried to establish a relation between

focal infections and infarcts, Brovme (2) has experimentally produced infarcts and abruptio placenta bl
intravenous injection of oxalates and coliform
bacteria.
Grossly, infarcts may be seen as anemic
areas in the nlacental tissue.
finds

circlli~8¢ribed

areas of

Microscopically one

placen"G~

have undergone coagulation necroSis.

tissue which
In the advanced

states, the whole mass is changed into fibrin '!lith
only traces of the previously existing villi.

Some-

tL'TIes there are evidences of obliterating endarteris
and peri-arteritis, and when endometr;itis eXisted,
large numbers of decidual cells undergoing necrosis
and even small cell infiltration which may affect the

--

villi will be found.
Clinical~y,

infarcts cannot be diagnosed

but their existence can be anticipated in cases of
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nephritis, heart disease, syphilis, endometritis,
and when they were present in previous pregnancies.
Hemorrhage can occur in an infarct as well
as in the friable blood vessels of the decidua due
to acute or chronic congestion, increased blood
pressure, stagnation of the venous current, disease
of villi or decidual blood vessels, or to blood
changes incidental to nephritis, toxemia, and syphiliS.
Clinically, placental.hemorrhages are of utmost importance and may produce an abortion when a large
part of the placenta is thro¥m out of action.
An edematous placenta may resemble a

syphilitic ol'le, differentiation being possible only
by microscopical examination.

Such a condition may

occur in maternal or fetal heart disease, nephritis,
diabetes, anasarca, polyhydramnios and fetal blood
I

disease.

Abortion is the rule when this ~ondition

is present (12).
Hydatidiform or vesicular degen,ration of

the chorion is due to a proliferation andldegeneration,
with edema, of the stroma of the chorioni1 villi and
increase of the syncytium.

'l'he hYdatidif~rm mole,
I

a bunch of bladder like bodies, resembles ja bunch of

.",-, ..

I

grapes of most irregular size.

'l'he

parent stem and to each other.

ordinaril~ all traces

vesic~es

I

hang to

of fetus and amnion have disappeared althiugh parts or
i
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all of each may be retained.

It is not certain whether

this degeneration precedes the death of the child or
follows it, probably both.

In aborted ova one fte-

quently finds one or more villi degenerated and forming vesicles.l'he actual exciting cause of the degeneration is unknoi,Am.

Syphilis, heart disease, and gen-

eral infections have no direct bearing, but the association with nephritis haS been noted.

It is possible

that the ovum is primarily diseased, because cases
are on record of one twin being healthy, the other
changed into a vesicular mole (12).

In cases of hy-

datidiform degeneration, the fetus usually dies early
and is absorbed and the mass eventually aborted usually
before the sixth month.
Abnormalities of implantation may bring on
circulatory conditions inconsistent with fetal life •
. If the

OVQ'TI

is very young when the nutrition is per-

manently affected, the entire embryo is soon destroyed
leaving only the umbilical vessel within the chorion.

..

This also soon disintegrates, the chorionic membrane
in turn collapses, breaks
entirely.

dOl'm,

and finally disappears

In older specimens on the other hand, the

process of destruction takes place more slowly and
thus one accounts for the phenomenon of pathological
ova (30).

20.

Placenta praevia affects the

cou~se

of preg-

nancy and often causes abortion, th@ugh more cases
give a history only of threatened abortion in the
early months.

It is a cause of fetal death over which

the obstetricians have little control by ari:B-natal
care but much more bvv a wise choice of the method of
delivery and skill in carrying it out.

Premature

rupture of the membranes is due to their adherence
around the os and commonly brings on premature labor.
Full term labor occurs in about 32%,.

Death of the

fetus is due to ,C\3phyxia through dislocation or compression of the placenta, tearing of the placenta,
and fetal hemorrhage.

95% of the babies in abruptio

placenta die (12).
Normal~,

the relation of fetus to placenta

is 1 to 8, that is, the placenta weighs one-eighth as
much as the fetus.

The chief importance of a small

placenta lies in the reduced margin of safety available to the fetus should any accident such as separation by hemorrhage or infarction throw any considerable pDrtion out of action.

A small placenta can

suffer very little such accident or disease witbnut
imperiling the life of the fetus.

Smallness of plac-

enta may be incompatible with the late development
of the fetus and may tentatively be regarded as an
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undiagnosable cause of intrauterine death during the
last weeks of pregnancy.
In

43~

of placenta circUIDvallata, the pregnancy

terminated in abortion (19).

In this condition there

is a primary limi~tion of the extent of the chorion
frondosum as a result of abnormal decidua or a defect in the growth of the ovum so that in order for
the pregnancy to develop further the villi at the
periphery of the placenta must grow obliquely outward
and undermine the contiguous decidua.

The chorionic

membrane is also small so that as the ovum develops
there must be more space.

This is obtained by a

backward folding of the fetal membranes beyond the
periphery of the chorionic plate.

Their folded inner

margin forms the ring which may undergo infarctive
changes, the latter being a secondary manifestation
in the production of this abnormality.
The cause of fetal death is infarction with
decreased nutrition to the fetus and separation of
the placenta.

The average duration of pregnancy is

under thirty weeks, four cases are reported as
aborting before the twentieth week.
is not a cause of early abortion.

'I'hiS abnormality

22.

Diseases of the Cord

Browne (3) has probably the most detailed
study of intrauterine death due to abnormalities and
diseas~

of the umbilical cord.

King (25) has also

done some work but both he and de 1,ee (12) quote extensively from Brovme.
True knots of the cord are comparatively
rare.

In the majority of cases, the knots are com-

paratively slack and have no effect upon the development or life of the fetus.

~ven

with slack knots

there is visible swelling and engorgement on the
fetal side and any pull upon the knot b"

the twist-

ing of the fetal body might cause sufficient tighteningto impede the circulation entirely.

Undue length

of the cord, hydramnios facilitating fetal movements,
and excessive fetal movements are predisposing causes
to knot formation.

'Ihe formi. tion of knots is most

likely to occur betv\reen the ninth and twelfth weeks
f~)tl1S

is small anc1 tl'19 rnOV8?'nents free ovving

to the relati vel;y 1

amount of liquor amnii.

If

the lmot if for"C:led dllring labol', ede:lL1, may be the
On13 change.

In old knots there is a marked and

i

pe!'1t:1anent
or less

gro~V'ing

of the cord at the site, ann more

:.L'l:-:e

veE,,ciEc'ls of' t;;heknot are compressed and tbe

:':tFJL

he'

1,~jJ.3

c<,o.J51J8r

the vessels in the fetal part have

thei..>:' If'rulls Bhickened by incre,,:;e of ehe fibrous and
muscular' tissue
Usually deat,h
GO

Y.'e~; ul i::;3

i':I'om

",dual aspnyxiai::;iun uu.""

a t;ig.l.iGening of a knot previously formed.
Torsion of the cord is often found in a-

borted fetuses but there is a question whether fetal
death was due to the torsion, or whether the torsion
was produced by the active movements of the fetal
death agony, or whether the tWisting occurred after
the child's death.

A certain amount of tWisting is

physiologically normal and has been explained as being
due to the rapid

gro~~h

of the arteries obliging them

to take a tortuous course to be accommodated alongside the vein.

Pathological torsion is usually

found in multiparae where the laxity of abdominal
wall and greater size of uterine cavity facilitate
excessive movements.

Most cases of pathological torsion,

like formation of knots and for the same reasons, occurs before and during the fourth month.

Death is

due likewise to interference with circulation and
asphyxiation of the fetus.
Very rarely have antenatal deaths due to

24.

the cord encircling and compressing the child's neck
been recorded but Browne cites a few cases.

In these

cases, the cords were drawn so tight that the soft
parts were compressed against the vertebral column
and the head almost amputated.

Death is due to in-

terference with cerebral circulation in the fetus
and to asphyxia from compression on the cord.

Oc-

casionally the cord may be compressed between the
fetus and the pubic bone sufficiently to asphyxiate
the fetus.
When and if the vessels of the cord and
placenta are affected by an arteritis obliterans,
fibrosis results

~hich

causes localized areas of

constriction and fetal asphyxia.
Rupture of the cord with hemorrhage may
lead to malnutrition and death of fetus.

Rupture

may be without evident cause, may be of a varicosity
or ulceration, or be due to trauma.

If a hematoma

forms, death may result from pressure of the mass
upon the umbilical vessels or to the formation of
coagulum in the lumen.
Syphilis of the cord results in inflammatory
changes with a resulting thickening of the tunica
media and calcification with obliteration of the
lumen and asphyxiation of the fetus.

Phlebitis may

lead to Thrombosis, likewise with closure of the

25.

lumen.

Syphilis of the cord probably never exists

independently.
Cysts and tumors of the cord cause fetal
death only mechanically, that is, by compression of
vessels and asphyxia.

Miscellaneous.

Eadical changes in temperc:ture as may accompany some of the infections diseases may be sufficient to cause fetal death (12).

Hereditary dis-

position is one of the unexplainable causes, if it
is a cause, of intrauterine death.

perhaps it is

the answer to some of the cases of habitual or essential abortion.
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MATERNAL CAUSES

Gonorrhea and Appendicitis

Venereal diseases are of great importance
in obstetrical practice.

Gonorrhea attacks mot only

the vul VCi..(' and cervical glands but also the vul vctr
and vaginal epithelium.

It also affects the uterine

decidua rendering it unfavorable for implantation
and so caus ing abortion.
Abortion is also frequent in appendici'tis
and is in ratio to the severity of the disease.
disease itself, the fever and toxemia that

~o

'rhe

with it,

the gastro-intestinal disturbances, the reflex peritoneal
irritation, and the direct extension of the infection
are the factors responsible for the interruption of
pregnancies (28).

In perforative appendicitis, the

bacteria floating in the blood may accumulate in

th~

placenta and even in the fetus, causing sepsis and
abortion.

The relics of an appendicitis may anchor

the uterus in an unfavorC:Cb1e position.

uterine Diseases

Malformation and diseases of the uterus
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playa most important role in causing abortions.
Infantile uteri do so by restricting normal growth
and development of the fetus and placenta, likewise a bicornate uterus with a pregnancy in one
horn.

This concH tion, like an ectopic pregnancy,

terminate in rupture of enclosing walls when the
fetus has reached a certain size.
Fibroids and malignant tumors occasionally
render the patient sterile or if impregnated, often
mechanically producB abortion.

This is especially

true of the submucous varieties which prevent
proper implantation and nourishment of the ovum.
The interstitial have less influenc e, and the
subserous, unless large or near the cervix hardly
any.

Placenta praevia seems to be favorer} by the

presence of uterine tumors, probably through the
concomitant endornetritisi.nd edema (12)
In 1894 Malengyec.v( 27) reported a case of
a tu.lTIor contributing to a series of five abortions.
He reported how daily massage over a period of three
months reduced the tumor and the patient went on to
a subcessful term pregnancy.

In 50,836 cases,

Pierson (39) found 191 cases of clinically important
fibroids.

24.1% of thgse patients gave a history of

either spontaneous abortion or premature labor.

The

gross fetal mortality, due primarily to fetal prematurity was 35.6%, of which

20.7~

was directly
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traceable to fibroids.

Uterine polyps interfering

mechanically with implantation and normal development may also be a factor in causing abortion.
In like manner, tumors and varicocles of
the broad ligaments may mechanically prevent enlargement of uterus to accommodate an ever growing ovum and
so c aus e abortion.

Maleng>reou( 27) also reports a cas e

history in which abortion was produced by adhesions
contracting the broad ligament and so interfering with
placental circulation.

This patient was also carried

to a term pregnancy after massage had disposed of the
adhesions and had restored suppleness of the ligament •
. Decidual endometritis is a frequent cause
of habitual early interruption of pregnancy.

It acts

by predisposing to hemorrhages in the decidua which

kill the fetus or stimulate uterine contractions; by
rendering the uterus irritable and intolerant of the
ovum, by raising barriers against the growth of the
placenta; and by not allowing the ovum to obtain
a solid hold or a well located one.

Placenta praevia

and abruptio placenta can often be traced to an endometritis, as can also infarcts and abnormalities
in shape, size and thickness of the placenta.

The

ovum may degenerate into a hydatidiform mole.
~

..

l'he earlier the disease manifests itself

20

~

.

and the greater its extent, the more the likelihood
of abortion.
chronic.

,.the disease may be either acute or

'l'he acute may be due to externally intro-

~,

duced infection, primarily gonorrhea, or may accompany
th~

infectious diseases such as scarlet fever and

typhoid fever.
Chronic endometritis is usually present
before conception but may at'ise during pregnancy.
There are two main conditions, endometritis deciduae
interstitialis and endometritis deciduae glandularis
or catarrhalis.

--

,

.

Endometritis catarrhalis leads to a condition, hydrorrhea gravidarum, which is attended by
periodic sudden discharges of accumulated secretions.
On anyone such occasion the uterus may be urged to
action and abortion occur.
A hypertrophied decidua may require th.e
bulk of the maternal blood leaving little or none
foy- the fetus which subsequently dies due to malnutrition.An atrophic decidu.a is unfavor:,lble for Implantation again leading to disturbed nutrition and
death of the fetus.
Not only mechanically may endometY'itis cause
spontaneous emptying of the uterus, but the bacteria
in the endometrium may invade the ovum and kill the
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fetus.
Cervical lacerations and

~1putations

may

prevent the carrying of a fetus to term.
Abnormal position of uterus predisposes to
.0

.1.

tion of the uterus in any pos-

itian, expecially if associated with adnesions 0in!s
the uterus dmvn so firmly that normal growth is impeded.

with pregnancy occurring in a retroflexed

uterus, abortion is a frequent termination.

The

primary factor here is not always the lack of room
but the onset of uterine action due to disturbance
in the uterine and pelvic circulation.

Chronic en-

dometritis the result of the congestion with hemorrhages into the decidua has a part} as well as chronic
metritis which perhaps was the original cause of the
displacement.

owing to the strong contractions during

the course of the abortion, the uterus may rise in
the abdomen thus masking the cause of all the trouble
but aiding the emptying of the ovum and the lochial
discharges.

Abortion due to retrodisplaced uterus

usuily occurs during the third month when the growing
uterus pretty well fills the pelvic cawity, and becoming irritated by the pressure to which it is subjected
begins to contract and thus brings about the expulsion
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of its contents (56).

This termination is particularly

likely to occur when the sacrum possesses an exaggerated vertical concavity, since the projecting promontory offers a serious abstacle to spontaneous restitution.
Prolapse may occur in the very early months
and llnless the uterus is replaced, abortion follows.
Wimmer quoted b"

De Lee (12) reported a cas e of a

six-months gestation outside the vulva, one of the
authentic cases of a well advanced pregnancy in urolapse.

Ordinarily an existing prolapsed uterus does

not become impregnated.

Acute Infections and Foci of Infection.

Acute infectious disease in the mother may
inter'rupt pregnancy by causing death of the fetus.
'llhere are four ways in which this may occur (1:2);
1.

'1'::le fetus may die from insulation.

Normally the temperature of the fetus is one-half
a degree higher than that of the mother, and since
it has its ovm heat regulatory system, it can take
care of the ordinary changes.

lihen the mother is

h.fperpyretic the child cannot adapt itself because
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it has not the
ation.

nB

ans to discharge heat, as by evapor-

High temperature, especially a sudden rise,

is therefore less well borne.

A gradual rise to

104 0 F. is fairly well borr~and unless continued
thus for a long period, is usually survived by the
infant.

The movements and the heart tones are at

first increased, later slowed and death occurs.
2.

Pregnancy is interrupted by the hot

blood circulating through the uterus.

'i'his is not

improbable because heat applied to the abdomen and
hot douches cause the uterus to contract.
3.

The fetus dies from asphyxia brougnt

about by (1) low blood pressure of the mother and
consequent stagnation of the circulation in the
uterine sinuses; (2) low blood pressure because of
profuse hemorrhages; (3) hyperca:bonization and
deoxidation of the mother 1 s blood, the direct result of the disease, for example, of pneumonia;
(4) from a hemorrhage into the placenta with separation of the organ; and (5) because of fatty degeneration of fetal villi which renders the respiratory
exchange of gases in them impossible.
4.

'l'he child may acquire the disease from

which th,,; mother is suffering or it may die from toxins
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which it receives from the maternal circulation.
'Llhe villus wall offers no hindrance to the passage
of the toxins, neither is it a barrier to the passage
of bacteria which either pass through directly or
after destroying the wall.

In some cases it has

been noted that the child was not affected, and
in a few cases, the child alone was ill, the mother
remaining free.
The theory of focal infection is eoming
more and more into prominence in literature as evidence of causation of abortion.

In 1916, De Lee (11)

gave a preliminary report of three cases in 'Nhlch a
child becrune ill, independently of its mother, and
that on necropsy the orgdns of the dead fetus contained streptococci.

In these cases it was assumed

that though the mother presented no s;ymptoms she
somewhere harbored a focus of infection.
In 1917 Royston (42) wrote:
"Just as syphilis, so any general
disease may produce an abortion if
it is severe enough to affect the
fetus or placenta through change
in the maternal circulation. 1I
Talbot (47) in 1920 reached the conclusion
that if abortion, threatBned abortion, and premature
births can be attributed to acute infection, it is
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a logical sequence that the same results may come
from chronic or low grade sepsis wherever situated
in the body.

The obstetrical history of his case

presents a clinical entity with chronic sepsis in
the tonsils as the continuous etiologic factors.
In 1922, Talbot t 48) VvTote:

"Everything that

syphilis can do in pregnancy can be done by chronic
sepsis of other types of facteria.
In 1931, Cornell (5)

A

~Tote:

"In securing the cause for abortion,
I have been struck with the frequency with which these patients are
subject to diseased tonSils, teeth,
appendiges and gall b1addeNoi. he
mode of transmission of the bacteria
is either through the blood or by
contiquity. I feel that in some
cases a previous endometritis may
harbor some infective organism and
there gain access to the fetus directly through the p1acenta. tI
1

Curtis (7) (8) did some work along the line
of focal infection and reported:
"Spontaneous abortion is relatively
frequent in patients who are free
from syphilis and have no gross abnormalities of the pelvic org8ns.
From cases, fresh cultures of hemolytic
streptococci were injected intravenously
into numerous pregnant rabbits, with
the invariably prompt termination of
pregnancy_ Control experiments suggest that other virulent bacteria do
not possess such a high degree of
specificity. ~oca1 infections with
a tendency to fresh exacerbation
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appears to be an important cause
of otherwise unexplainable spontaneous abortion in women. hepeated inoculation of susceptible
patients with bacteria from the
oral cavities of human carriers
of infections may also be a factor.
Low grade chronic foci are probably a less serious menace to
the growing fetus."
Nickel and !Viussey (37) drew the conclusion,
havin; observed the large number of spontaneous aborations which occurred during the influenza
epidemic of 1918, that severe infections are prone
to cause premature emptying of the uterus..l.hey
also believed that certain infections, notably
influenza, appear to have a peculiar tendency
in this respect, abortion occuning even if the
influenzal attack is mild.

_Fe affinity for the ut -

erus was particulanw marked in the cultures of the
patients who aborted.

Intertracheal injections

of the sputum into animals was followed b,) localization in the uterus and abortion.

:ontrol strains

from foci in patients who had never aborted did not
produce experimental abortion.
broVcne and Kincaid t4) from a case and from
experimental work on rabbits showed that in a clinically healthy mother, a fetus apparently succumbed in
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utero to a hematogenous streptococcal infection.

~nfection

~he

with uacillus

~bortus

relationship of o. abortus which causes

abortion in cows to human abortion is still a topic
of some dispute.

Sedgewick and Larson (44) reported

that women who abort do at times give a comnlement
fixation reaction when the B. abortus is used as an
antigen.

~n

aborting women examined by Larson this

reaction was even more common than the Wasserman
reaction.

He quoted Dr. Robertson of Litchfield,

Minnesota 'who reported the histories of two women
who aborted during the time there 'W3.S an epidemic of
abortions among the cattle on their farms.

ln these

cases he was able to find no&uher: cause by which he
could explain the expulsion of the fetus.
Williams and Kilmer (58) ran complement
fixation tests with polyvalent antigens of B. abortus
and B. equinus and the sera of fifty women aborting
in the early months of pregnancY..l'hese tests yielded
negative results and indicated, in these cases, at
least, that these micro-organisms were not etiological
factors.

•

'rhey deemed it advisable however, to subject
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aborting cows to rigid bacteriological and immunologica1 tests for the bacilli before permitting
the distribution and consumption of their milk.
Cornell and De Young (6) tested the blood
sera of 1015 pregnant 'women by the agglutination
reaction with B. abortus and B. melitensis.

Of

this number none gave definitely positive and only
five weakly positive reactions.

In this series,

the bbod sera of 22 women who had aborted gave
negative results.

'rhe cultures from placental ma-

tensl also gave negative results.

-

Of six clinical

cases of undulant fever confirmed by the Health Departrnent laboratory of Chicago in 1929 only one
patient was a female.

This patient had given birth

to a normal child at full term three months before
becoming ill and gave no history of previous abortions.
DeForrest (13) however, gives case reports
of eleven cases of infect ions abortion . in women.

De

Lee (12) in his textbook says itAbortion from the
Brucela abortus occurs in humans as cases report by
Vignes and De Forrest prove."

-.
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Constitutional Conditions

Probably every constitutional diseas has
been in one case. or another responsible for abortion.
Tuberculosis may so wear dovm the vitality of the
mother that she is unable to furnish nourishment
for the fetus.

Diseases of the maternal kidney,

heart, liver and lungs are not so much concerned in
producing abortion but

pla~

an important part in the

causation of premature labor.

During pregnancy heart

lesions already present are as a rule increased in
their manifestations or new disturbances may come
to light, some of which may be pathological (1).
C8rdiac disease causes abortion usually between the
fourth and fifth month due to failure of left ventricle
leading to uterine staSiS, congestion, and petechial
hemorrhages.

During the first trimester abortion with-

out apparent cause is nature's response to the physical
overload--a refusal to accept the additional work for
a heart already taxed b.y the te.sk of serving an increasingly active patient.

Abortion and premature

labor, especially the latter, occur in cases of decompensation in from 20% to 40%, and stillbirths in
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29% to 70% according to figures collected by Fellner
quoted bJ Asher (1).
In uncompensated heart diseases, fetuses
die from abruptio placenta, placental diseases, asphyxia because of imperfectly aerated maternal blood,
and from carbonic and narcosis.

In thyroid disease,

abortion is not usual unless cardiac decompensation
is marked.
All forms of nephritis have a very bad influence on pregnancy, abortion and nremature labor
being co~mon--66% according to Hofmeier and 60~ to
70~ according to Seitz, both quoted by De Lee (12).

The death of the fetus may be due to anyone of
several causes:
1.

The hemorrhages, the infarcts, and the

schlerosis of the blood vessels of the placenta which
cuts off fetal circulation.

The French call the con-

dition "placenta albuminurique".
2.

The frequent abrupt separation of the

placenta in labor.
3.

'rhe accumulation of toxins in the blood

which alter the villi, making them unfit for the function of nourishing the child; or lodging of toxins
in the deciduae making their blood vessels brittle
and thrombotic, and the decidua liable to separation.
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In the first instance death of the fetus occurs,
in the latter hemorrhage and separation of the decidua with abortion results.
4.

llhe fetus is poisoned by the toxins which

pass over from the mother.
5.

~clampsia

may interrupt the pregnancy.

Pregnancy may be interrupted as a result of renal
deficiency at any period of gestation (42) (23).
Toxemia is not an unusual cause for the termination
of pregnancy (23) and of twentJ-six cases of toxemic
vomiting severe enough to warrant hospitalization,
there were nine instances of spontaneous abortion {38J.
The role of diabetes, as with all other conditions varies.

Habitual death of the fetus is some-

times found, the fetus may be born vdth diabetes.
True diabetes in pregnancy has a very bad prognosis
for both mother and child.

Hensen quoted by De Lee

(12) found a mortality of 17% for mothers and 431 for
the babies but Peckham {381 had only one maternal and
two fetal deiiths in seventeen cases.
Hemorrhoids,

rheumatism,~anemia

by causing

general lowering of bodyls response to added stress
and strain are apt to be factors in the oroduction
of abortion.

A poor state of nutrition influencing

or interrupting pregnancy is usually but a symptom
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of a more important underlying condition such as
syphilis, i:mpairment of heart, lung, or kidneys.

Diseases of the Nervous System

The causes of a certain percentage of
abortions seemingly are referable to the nervous
system.

There is a reflex stimulus through the

involuntary nerve supply of an abnormally irritable
uterus which may be provokedby severe shock.

McKee

(33) wrote:
"Some VJomen are so high strung
nervously so thlI1roughly hype.resthetic, that the slightest trifle,
to which no consideration could possibly be given is sufficient to
cause an abortion. It
Thomas (51) explained these cases on the
theory of the hyperesthetic condition of the uterine
system of nerves and the existence of a special
i.ritability of the uterine fibers.

The sphineter

of the uterus seemed to be weakened, the fibers of
the cervix were s aid to be lax so when pregnamJY
occurred the least effort overcame these muscles
anq the uterine contents were expelled.

f/hen ner-

vous disorders were present or with severe shock, the
nervous centers were acted upon.

tihis was said to

result in a severe spasm of the uterus with placental
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apoplexy.

In consequence a clot was formed, and +;he

clot, acting as a foreign body, gave rise to contractions of uterus.
strong mental and emotional impressions
such as fear,

joy and grief, especially in patients

with emotional instability are apt to be etiological
factors.
Chorea may be a factor in causing abortion
due to the mechanical irritation arising from incessant muscular movements (16).
The modern conception in regard to nervous
shocks is that there must have been present some predisposing cause such as endometritis and that the
shock served as an exciting cause.

Dysfunction of Ductless Glands

Habitual abortion in women in whom no other
definite cause is demonstrable may be regarded as due
to interference in the activity of the individual secretory glands (26).

Thyroid undoubtedly fulfils a

particular furetion, the hypophysis does not play an
important part in the induction of labor,

suprar~nal

capsules seem to present a partial hypertrophy during
pregnancy, the ovary undergoes a hyperfunction.
Witherspoon (59) brought out the role of
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the anterior pituitary luteinizing hormone in threatened aDortion.

l'he corpus lutein hormone influence

is essential in early months of pregnancy--it produces
a characteristic decidual proliferation of the endometri1..L.'11 for the nourisl'>.JTIent and implantation of
ovum, maintainance of pregnancy,
ovulation.

~nd

inhibition of

Decreased hormone causes abortion by

impairing vitality of ovum due to subnormal decidual
growth; increased hormone

inhibition of the

cau~=,es

delivery mechanism.
Hall (17) in 1934 with one case suggested
that habitual abortion may be partly due to an unbalance proportion of hormones.

Progestin gj.ven

early in an attack of nausea prevented uterine cramps
and controlled irritability of the uterus, tire!,:ltene'-l
and habitual abortion.
willisJrls (57) made a study of' nine-ceen
patients ror
COU.Lu

V{tlOTI1

be founu

no meaical

.I.0I'G.i:le

OJ::'

gyaneologicaL cause

0.001:' cion,

WIlO::H~

.. asserrrH?Jl,

n.ahn,

DLoon urea estlma te ana lllf.lnalysis ",;rere negative ....'he
carbohydrate tolerance

01'

these patien'Gs was reduced.

In the treatment their carbohydrate was spared so instead of three large mealsthey took six light meals.
::>ome9atients were given insulin.

These patients had

an average of 3.2 abortions each, none of these had
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had a full term living child.

aith supervision,

eleven had full term living infants, one a premature, five aborted, one was not followed, one
was to be delivered.

On ordinary diet these pa-

tients did not spill sugar, their fasting blood sugar
'Nas normal or slightly raised.

The glucose tolerance

test shovred definite reduction in carbohydrate tolerance which improved under treatment.

The low tol-

erance was the result of a general condition not

•

merely associated with pregnancy.
cause,

~dlliams

'l"he underlying

concluded, was probably related to

lack of balance of ductless glands but the complexity
of the hormone control of the sexual cycle in women
make speculation unrelated to experiment of small
value.

'l'he relation of the posterior pituitary to

carbohydrate tolerance and hypersensitiveness of
plain muscle and the inhibiting effect of corpus
luteum must be borne in mind.

Miscellaneous

.ci.bortion may follow too closely repeateo_
pregnancies especially under the stress of advancing
years (12).
Echinococcus of kidney has been recorded
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as a cause

0

f spontaneous abort ion' (15).

During the

course of the disease there are generally crises of
pa.in s imiliar to renal colic.

In a case of a pregnant

patient, a severe crisis causing contractions of the
uterus brought on the abortion.
In some cases it may be assumed that unfavorable occupations brought on abortion.

McKee

(33) reported that cotton pickers who were constantly
stooping and having friction on their distende,1 abdomen by the apronful of cotton Viere causes of abortion.
He thought that abortion was due to constant inhalation
of odor of cottonseed and plant especially after being nipped by frost.

He also cons idered cigar' mal{ing

and occupations involving manipulation of tobacco
as being instrumental in causing abortion.
Joeger (22) presented what he termed a new
theory for the cause of the abortion habit namely that
it is caused by hypertrophy of the ovaries.

This is

not an endocrene dysfunction, not the result of any
specifice or non-specific inflammation and is not
malignant.

The true cause is anatomic-developmental.

Shch~acondition

presents a clinical picture of a

woman with frequent abortions for

vn~ich

no valid reason

in either the past or the present history can be found.
Abortions are usually at eight to ten weeks with no

---_.___"_m_,..-.-'-. .

~

___
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pronounced anemia or leucorrhea.

'roo often,manipul-

ations set up infection and physicians are apt to
place blame on this infection even though it followed
the abortion.

4'7
..;.

t

•

CAUSES

Syphilis in the husband is usually transmitted to the wife who in tUrn bears a syphilitic
child.

A purulent discharge from the male may in-

fect the uterus and cause septic abortion.
Long continued use of alcohol, lead intoxication, and other forms of chronic poisoning may so .
effect the vitality of the spermatozoa that the product of conception is incapable of continued normal
dev~lopment

(56).

Sandus (43) in 1927 reported two cases illustrating that repeated abortion may be due to pathology in the male genital tract in each case the wives
were normal.

One husband suffered from non-veneral

prostatitis, the other from non-venereal vesiculoprostatitis.

t'he first case showed a normal number

of sperm but a definite excess of mucus and pus cells,
the vitality of sperm was· poor and an increased number
of abnormal forms of sperm were present.

\l'11e semen in

the second case showed excess of mucus and many clumps
of pus cells.

The number and morphology of sperm was

normal but the vitality was poor.

Intrauterine mortal-

ity in these cases was due to defective germ plas!U of
the spermatozoa.

Treatment resulted in suffiCiently

increased fertility to cause a pregnancy to go to
full term.
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Defective germ plasm either maternal or
paternal may be the cause of abortion (29).

De-

fective germ plasm may exist normally and account
for an occasional abortion in perfectly healthy inC;.ividuals

\t~-'ith

unimpaired fertility but it is more

likely to occur where the patient is over or undernourished or poisoned from within or without.

De-

fective germ plasm need not be only as a r'esult of
focal infection, but faulty endocrine function especially deficient thyroid secretion may playa part.
These factors may play a role in the creation of
spermatozoa capable of impregnating the ovum but
lacking the vitality to bring the egg to full development.
William and Savage (quoted by Moench (35)
found that the morphology of the sperm head constitutes the greatest single source of information as
to the fitness of these cells for reporduction.

They

found that no bull 'INhich had more that 166 abnormal
sperm heads per 1000 had a good breeding record.
man similiar studies were made.

.

In

Apparently changes

in the nuculus are more important than cytoplasmic
extrusions.

-.

In the cases of animals, it has been

proved that pregnancies with bulls with bad fertility

"'"".

graphs often end in abortion.

Moench (35) asks,
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"May it not be then, that where we have been in the
habit of seeking the hidden cause of the abortion in
the female and treated her in all the various ways,
the real culprit was the

male~n

And his suggestion,

nIt seems to me that before we substitute any form
of treatment in an obscure case of habitual abortion,
a thorough search for the underlying causes of such
interruptions of pregnancy should be made not only
in the wife, but also in the husband."
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'rRAUMATISM

Traumatism may be an exciting cause in the
production of abortion but a macroscopic and a microscopic examination of the product of conception is
necessary to make sure that the fetus lims not dead
previous to the injury, the trauma being merely
the active force in expelling the uterine contents.
'l'rawn8. when suffiently violent to rupture the amniotic sac is an undoubted cause of abortion (21).
Pregnant women bear the effect of w10lence
with varying

res~tance.

Operations are to be performed on any
part of the body if the indication is real and
urgent. (}/t:triotom:,,r has been done success fully in
pregnancy, but if removed during the first trimester,
abortion

res~s

due to loss of certain active prin-

ciples.

Some women are not affected by a most seri-

ous operative porcedure, others abort after a slight
operation on some distant organ or extremity.
Anesthetics may be given during gestation
but there is danger of asphyxiating the infant.
Ether is the safest and the administration should
be as short and as light as possible.

- -,
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SUMMARY

1.

Syphilis is responsible for probably

8% of all abortions (Williams) (56).
2.

Women may have ten to twelve or more

abortions without apparent cause (De Lee) (12).

3.

A conservative estimate would indicate

that every fifth or sixth pregn ancy ends in spontaneous abortion and the per cent would be increased
if the very early cases were reported and taken into
accoQ~t

(Williams) 56).
4.

The etiology may be due to fetal, ma-

ternal, paternal, or traumatic factors.
5.

Abnormalities of development are re-

sponsible for one-third of all early abortions
\ Mall) (30).
6.

Impairment of circulation causing lack

of nutrition causes fetal death and may be the result
of disease of the chorion, amnion or cord.
7.

F'etus may die from transmissable toxins

and infections or from a pathological process withinitself.
8.

Local conditions in generative tract

are a factor in producing abortion.
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9.

Cornell (5) wrote, "In securing the

cause for abortion, I have been struck with the frequency v1,'i th which these patients are sub ject to
diseased tonsils, teeth, appendices, and gall
bladders.
10.

'l'he modern conception in regard to

nervous shoclts and

tr~atism

is that there must

have been present some predisposing cause such as
endometritis and that the shock or trauma served
as an exciting cause.
11.

1:"1ab i tual abort ion in vwmen in vlhom

no vther definite cause js demonstrable may be regarded as due
~he

"GO

interfere~te

in the activity of

in:'lividual secretor..l glands (Lehman) (26).
12.

In an obscure case of habitual a-

bortion, a thorough search for tne underlying
causes should be made not only in the wife, but
also in Ghe husband.

dVloensch) ',35,.
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